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IMAGE OUTPUT CONTROL APPARATUS,
IMAGE OUTPUT CONTROL METHOD,
IMAGE OUTPUT CONTROL PROGRAM AND
PRINTER

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an image output control apparatus,
an image output control method, an image output control
program, and a printer to output both a stereo image and an
ordinary image to a printer, a display device, or the like.

2. Description of the Related Art

Stereo image, namely, three-dimensional imaging (herein-
after simply referred to as 3DI) has been well known. Spe-
cifically, when viewing two images, parallax between the two
eyes makes it possible to view the two images in three dimen-
sions. It is known to provide an apparatus that prints out such
stereo images. The above-mentioned apparatus makes a
merged or composite stereo image with left-eye and right-eye
images at optimal intervals so as to print out the merged or
composite image as a stereo image. The left-eye and right-eye
images are composed of separate image files or separate
frames.

In recent years, with the advancements of multifunctional
equipment for taking images such as a digital camera, another
type of equipment for taking images has been proposed. This
equipment is capable of storing a pair of stereo images that
utilizes the parallax between the two eyes. The equipment
such as a digital camera is not always used for storing the
stereo images; however, the equipment can selectively be
used for both normal images, namely, two-dimensional flat
images (hereinafter simply referred to as 2DI) and the stereo
images, namely, three-dimensional spatial images, as
required. Therefore, both the normal images and stereo
images are stored in a built-in recording medium such as a
memory card or the like.

FIG. 1 shows a conventional print example. In the case
where various images that are stored in the recording medium
are output as image files, that is, a list of the image files such
as index is displayed or printed out; the multiple images are
output in a predetermined order of the image files. Referring
to FIG. 1, theimages 2DI (1),2DI1(2),3DI (1), and 3DI (2) are
output to an output area 100, in the order of DSC001,
DSC002, DSC003, and DSC004. Here, the images 2DI (1)
and 2DI (2) are enlarged or reduced normal images, depend-
ing on the size of the output area 100 such as a printout paper,
or a display screen. The images 3DI (1) and 3DI (2) are the
stereo images that respectively contain a pair of the left-eye
and right-eye image data.

However, in the case where both the normal image 2DI and
the stereo image 3DI are output, it is hard for a user to
distinguish the normal image 2DI from the stereo image 3DI
at aglance. Particularly, in the case where the images are
complex or intricate, there is a possibility that the normal
image 2DI is mistaken for the stereo image 3DI. Also, there is
another possibility that the stereo image 3DI is mistaken for
the normal image 2D]1.

SUMMARY OF THE INVENTION

The present invention has been made in view of the above
circumstances and provides an image output control appara-
tus, an image output control method, an image output control
program, and a printer so that the normal image and the stereo
image can be distinguishable readily.
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According to one aspect of the present invention, there is
provided an image output control apparatus for outputting
images from an output unit including an image type deter-
mining unit that determines whether an image to be output is
a stereo image or a normal image, the stereo image being
composed of a pair of a left-eye image and a right-eye image,
and an output form control unit that controls an image output
form to distinguish a first image output form from a second
image output form, the first image output form being used for
outputting the image determined to be the stereo image, and
the second image output form being used for outputting the
image determined to be the normal image.

According to another aspect of the present invention, there
is provided an image output control method for outputting
images from an output unit including determining an image
type that determines whether an image is a stereo image or a
normal image, the stereo image being composed of a pair of
a left-eye image and a right-eye image, and distinguishing a
first image output form from a second image output form, the
first image output form being used for outputting the image
that the image type determining unit has determined to be the
stereo image, and the second image output form being used
for outputting the image that the image type determining unit
has determined to be the normal image.

According to still another aspect of the present invention,
there is provided a storage medium readable by a computer to
execute a process of outputting images from an output unit on
a computer, the storage medium including the steps of deter-
mining whether a type of an image is a stereo image or a
normal image, the stereo image being composed of a pair of
a left-eye image and a right-eye image, and controlling an
image output form to distinguish a first image output form
from a second image output form, the first image output form
being used for outputting the image that has been determined
as the stereo image, and the second image output form being
used for outputting the image that has been determined as the
normal image.

According to yet another aspect of the present invention,
there is provided a printer including a printing unit, and an
image output control apparatus that outputs images from the
printing unit. The image output control apparatus for output-
ting images from an output unit including an image type
determining unit that determines whether an image to be
output is a stereo image or a normal image, the stereo image
being composed of a pair of a left-eye image and a right-eye
image, and an output form control unit that controls an image
output form to distinguish a first image output form from a
second image output form, the first image output form being
used for outputting the image determined to be the stereo
image, and the second image output form being used for
outputting the image determined to be the normal image.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will be described in
detail based on the following drawings, wherein:

FIG. 1 shows an conventional print example;

FIG. 2 shows a system of an image output control apparatus
in accordance with a first embodiment of the present inven-
tion;

FIG. 3 shows a configuration of the printer 20;

FIG. 4 is a flowchart describing procedure of index print;

FIG. 5 shows a configuration of index list;

FIG. 6 is a flowchart describing detailed procedure of an
index list creation process;

FIG. 7 is a flowchart describing detailed procedure of a
page creation process;
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FIG. 8 is a flowchart describing detailed procedure of
image processing;

FIG. 9 shows a first example of the index print;

FIG. 10 shows a second example of the index print;

FIG. 11 shows a third example of the index print;

FIG. 12 shows a fourth example of the index print;

FIG. 13 shows a flowchart describing detailed procedure of
sorting process;

FIGS. 14 A and 14B show a sorting process of the index list;

FIGS. 15A and 15B show another sorting process of the
index list;

FIG. 16 shows a fifth example of the index print;

FIG. 17 shows a sixth example of the index print;

FIG. 18 shows a seventh example of the index print;

FIG. 19 shows an eighth example of the index print;

FIG. 20 shows a ninth example of the index print;

FIG. 21 is a flowchart describing printout procedure;

FIGS. 22A and 22B show the index print and the stereo
image that is selected from the index print;

FIG. 23 shows a relationship between depth levels in ste-
reoscopy and additional images (X mark);

FIG. 24 shows a tenth example of the index print;

FIG. 25 shows a relationship between depth levels in ste-
reoscopy and additional images (colors of frame images); and

FIG. 26 shows a eleventh example of the index print.

DESCRIPTION OF THE EMBODIMENTS

A description will now be given, with reference to the
accompanying drawings, of embodiments of the present
invention.

Referring to FIG. 2, a description will now be given of a
first embodiment. FIG. 2 shows a system of an image output
control apparatus in accordance with the first embodiment of
the present invention.

As shown in FIG. 2, a digital camera 10 is connected to a
printer 20 via a USB cable 15. The printer 20 is capable of
reading image data from a memory device 12 via the USB
cable 15. The memory device 12 is installed on the digital
camera 10. The printer 20 is equipped with a slot for the
memory device 12. So, the printer 20 is capable of reading the
image data stored in the memory device 12, when the memory
device 12 is removed from the digital camera 10 and is set
onto the slot of the printer 20. The digital camera 10 operates
in two modes, a normal mode and a stereo mode. The normal
mode is used for capturing the two-dimensional normal
image. The stereo mode is used for capturing the stereo image
that contains a pair of lefi-eye and right-eye images. The
normal images and stereo images that are taken in respective
modes are saved (stored) in the memory device 12 in the order
of taking. The stereo image is a stereoscopic image contain-
ing a pair of the left-eye and right-eye images (see the images
3DI (1) and the 3DI (2) in FIG. 1). The normal image and the
stereo image are stored in image file formats including tag
information, which is Exif tag information.

FIG. 3 shows a configuration of the printer 20.

Referring to FIG. 3, the printer 20 includes a processing
unit 21, an operating unit 22, and a printing unit 23. The
processing unit 21 loads the normal image and the stereo
image that are stored in the memory device 12 according to a
preset program, and performs a given process to create print
data showing the images to be printed out, then sends the print
data to a printing unit 23. The printing unit 23 prints out the
image on a paper under control of the processing unit 21,
according to the print data.

In the case where a list of the normal images and the stereo
images that are stored in the memory device 12 is printed out,
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4

namely, in the case of index print, the processing unit 21
implements the process following the procedure shown in
FIG. 4.

Referring to FIG. 4, a control signal is input into the pro-
cessing unit 21 from the operating unit 22. The control signal
is generated based on an instruction of the index print (S10),
and executes an index list creation process (S20) to create the
list of the image files, which is referred to F1G. 5, to be printed
out. When the above-mentioned index list is created, the
processing unit 21 carries out a page creation process (S30) to
create print data per page. The print data includes arranged
index images that correspond to the image file shown in the
above-mentioned index list. The index images include the
normal images and the stereo images. Then, the processing
unit 21 sends the print data per page to the printing unit 23
(S40).

The index list creation process (S20) is performed by fol-
lowing the procedure shown in FIG. 6.

Referring to FIG. 6, the processing unit 21 loads an image
file from the memory device 12, and reads the Exif tag infor-
mation included in the image file (S22). The processing unit
21 determines whether or not an image in thus loaded image
file is the stereo image, based on the Exif tag information
(S23) If the image in thus loaded image file is determined to
be the stereo image (YES in S23), the processing unit 21 sets
a 3D flag to On, namely, “1” (S24), and adds an index to an
index list. Here, the index includes pairs of the names of the
image files and the 3D flags (S26). In contrast, if the image in
thus loaded image file is determined to be the normal image
(NO in S23), the processing unit 21 sets a 3D flag to Off,
namely, “0” (S25), and adds the index including pairs of the
names of the image files and the 3D flags to the index list
(S26). Here, the processing unit 21 serves as an image type
determining unit.

The processing unit 21 determines whether or not the entire
image files are read out from the memory device 12 (S27). If
the entire image files are not read out yet (NO in S27), the
processing unit 21 loads the next image file from the memory
device 12 (S21), and adds the index including pairs of the
names of the image files and the 3D flags to the index list, as
described above. The processing unit 21 repeats the above-
mentioned process (if NO in S27) until the entire image files
are read out from the memory device 12.

When the entire image files are read out from the memory
device 12 (YES in S27), the index list is completed. The index
list includes the entire pairs of the name of the image files and
the 3D flags. Here, as described above, the 3D flag represents
the state whether the image is the normal image or the stereo
image. In the case where there are four images stored in the
memory device 12 including the normal images 2DI (1) and
2DI(2) and the stereo images 3DI (1) and 3DI (2) as shown in
FIG. 1, and such four image files are loaded in the order of
DSC001, DSC002, DSC003, and DSC004, the index list is
created as shown in FIG. 5. In other words, the index list
creation process is completed.

In the above-mentioned index list creation process, a sort-
ing process that sorts each index in the index list may be
performed (S28), as will be described later in detail.

After the index list creation process (S20), a page creation
process (S30) is implemented following the procedure in
FIG. 7.

Referring to FIG. 7, the processing unit 21 loads the index
from the above-mentioned index list, and determines whether
or not the 3D flag included in the index is On (S32). In other
words, the image file that is listed in the index list is deter-
mined whether it is stereo or normal. If the 3D flag is deter-
mined On (YES in S32), the processing unit 21 creates an



US 7,570,385 B2

5

image frame template or the like for the stereo image, namely,
an additional image (S33). In contrast, if the 3D flag is Off
(No in S32), the processing unit 21 creates an image frame
template or the like for the normal image (S34).

The processing unit 21 performs an image processing
(S35). The processing unit 21 merges the image of the file and
the above-mentioned template. Here, the image of the file is
specified by the file name of the image. The image processing
(S35) is implemented following the procedure shown in FIG.
8, for example.

Referring to FIG. 8, image data is loaded from the image
file (S351), and is determined whether or not the 3D flagis On
(S352). The 3D flag is paired with the image file. If the
above-mentioned 3D flag is determined On (YES in S352), in
other words, if the read out image (data) is a stereo image, the
stereo image is further determined whether or not the stereo
image has been instructed to be converted into the flat image,
namely, the normal image (S353). This instruction may be
made to convert the stereo image into the flat image by
manipulating the operating unit 22, when the index print is
instructed. If the stereo image is instructed to convert into the
flat image, the processing unit 21 retains the information.

If the processing unit 21 determines that the stereo image
has been instructed to convert into the flat image (YES in
S353), the read out stereo image is trimmed off by half the
width of the image and is separated into the let-eye image and
the right-eye image (S354). Then, either the let-eye image or
the right-eye image is selected for printout, and the selected
image is enlarged or reduced according to a template area for
the stereo image (S355). The image frame template or the like
for the stereo image is created as described above (see S33 in
FIG. 7). The enlarged or reduced image is applied to template
area for the stereo image, namely, a merged image is made,
and an index image showing the stereo image is created
(S356). The processing unit 21 also serves as a separation
determining unit and an image separation unit.

To choose the let-eye image or the right-eye image may be
predetermined or may be designated by the operating unit 22.

If the read out image is determined to be the stereo image
(YES in S352), and further, if the stereo image has not been
instructed to be converted into the flat image (NO in S353),
the read out stereo image is enlarged or reduced according to
the template area for the stereo image without being con-
verted (S355). Then, the enlarged or reduced image is applied
to template area for the stereo image, and thus the index image
showing the stereo images is created.

In contrast, if the read out image is not determined to be the
stereo image (NO in S352), in other words, if the read out
image is determined to be the normal image, the read out
normal image is enlarged or reduced according to the tem-
plate area for the normal image (S355). The template area for
the normal image is shown in S34 of FIG. 7. Then, the
enlarged or reduced image is applied to template area for the
stereo image, namely, merged, and an index image showing
the normal image is created (S356).

Referring back to FIG. 7, after the above-mentioned pro-
cedure for the image processing is completed, the processing
unit 21 executes a page layout process (S36). In the page
layout process, a location of thus created index image;
namely, a layout coordinate value is designated on an image
memory area for one page, according to a given rule. And the
above-mentioned index image is located on the designated
location in the image memory area for one page. Then, if the
image memory area for one page is filled with the index
images, the processing unit 21 changes the page (S37), and
retains the image memory area for the next page. Here, the
processing unit 21 serves as an output form control unit.
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The processing unit 21 determines whether or not all the
image files included in the index list have been processed
(S38). If the processing unit 21 determines that all the image
files have not been processed yet (NO in S38), the processing
unit 21 loads the next index from the index list (S31), and
executes the above-mentioned procedure (S32, one of S33
and S34, S35, S36, and S37), then locates the index images in
the image memory area for one page. The index images may
show either the stereo image or the normal image. The pro-
cessing unit 21 repeats the above-mentioned process until the
entire image files included in the index list are completed
(S38).

After the page creation process is completed (S30), the
processing unit 21 carries out a page output process (see S40
in FIG. 4). The processing unit 21 sequentially sends page
data to the printing unit 23 as print data. The page data
includes the index image showing the stereo image and the
index image showing the normal image. The printing unit 23
carries out a printout process on a page-by-page basis, based
on the received print data.

FIGS. 9 through 12 are print results of the print out process
performed by the printing unit 23.

Referring to FIG. 9, a template for the stereo image
includes a character string showing the stereo image, such as
“3D” together with a frame image (see S33 in FIG. 7). The
character string is an additional image. Any one ofthe left-eye
and right-eye images that compose the stereo image is chosen
as the image to be printed out (see S353 and S354 in FIG. 8).
The index images showing the normal images and showing
the stereo images are arranged inside a frame 50 on a print
paper 100. The index images showing the normal images
include the normal images 2DI (1) and 2DI (2). The index
images showing the stereo images include any one of the
left-eye and right-eye images, the images 3DI' (1) and 3DI' (2)
and the character string “3D” that is located adjacent to the
frame 50. According to the above-mentioned print results, the
index images showing the stereo images include the character
string “3D”, which is a first image output form. The index
images showing the normal images do not include such a
character string “3D”, which is a second image output form.
Therefore, the user is able to readily distinguish the stereo
images from the normal images included in the index images,
judging from the absence or presence of the character string
“3D” that represents the difference in a printout form.

Referring to FIG. 10, the index images showing the normal
images are arranged inside white frames, and the index
images showing the stereo images are arranged inside non-
white frames 52 on the printout paper 100. The images 2DI
(1) and 2DI (2) are the index images showing the normal
images. The images 3DI' (1) and 3DI' (2) having any one of
the left-eye and right-eye images, are the index images show-
ing the stereo images. Therefore, the user is able to readily
distinguish the stereo images from the normal images
included in the index images, judging from the difference in
a printout form based on the difference of the frame color.
There are two image output forms, the first image output form
and the second image output form.

Referring to FIG. 11, FIG. 11 includes shadow images
SDIs in the templates for the stereo images (see S33 in FIG.
7), and one of the left-eye and right-eye images that compose
the stereo image is chosen to be printed out (see S353 and
S354 in FIG. 8). That is, the index image showing the normal
image is arranged inside a transparent frame, and the index
image showing the stereo image, to which the shadow image
is added, is arranged on the printout paper 100. The images
2DI (1) and 2D1 (2) are the index images showing the normal
images. The images 3DI' (1) and 3DI' (2) are the index images
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showing the stereo images with anyone of the left-eye and
right-eye images. Therefore, the user is able to readily distin-
guish the stereo images from the normal images included in
the index images, judging from the difference in a printout
form based on the absence or presence of the shadow image
SDI. There are two image output forms, the first image output
form and the second image output form.

Referring to FIG. 12, the page on which the index images
showing the stereo images are arranged (see S36 in FIG. 7) is
different from that on which the index images showing the
normal images are arranged (see S36 in FIG. 7). In other
words, the index images showing the normal images such as
2DI (1) and 2DI (2) are arranged inside the frames on a
printout paper 101. The index images showing the stereo
images such as 3DI (1) and 3DI (2) are arranged inside the
frames on another printout paper 102. Therefore, the user is
able to readily distinguish the stereo images from the normal
images included in the index images, judging from the dif-
ference in a printout form based on the difference in the
printout paper. There are two image output forms; the first
image output form and the second image output form.

A description will now be given of the sorting process (see
S28 in FIG. 6).

Referring to FIG. 13, the sorting process (S28) is per-
formed according to the procedure shown in FIG. 13. A
predetermined pattern of the template is loaded (S281).
Indexes in the index list shown in FIG. 5 are sorted (S282).
For example, referring to FIG. 14A, in the case where the
index images showing the normal images are arranged on the
upper part of the paper, the index images showing the stereo
images are arranged on the lower part of the paper, and the
index images are arranged from top to bottom and from left to
right, under a layout rule of the page layout process (see S36
in FIG. 7), the image files in the index list are sorted as shown
in FIG. 14B, although the image files have been arranged in
the order of being read out. Also, for example, referring to
FIG. 15A, in the case where the index images showing the
stereo images are arranged on the upper part of the paper, the
index images showing the normal images are arranged on the
lower part of the paper, and the index images are arranged
from top to bottom and from left to right, under a layout rule
of'the page layout process (see S36 in FIG. 7), the image files
in the index list are sorted as shown in FIG. 15B, although the
image files have been arranged in the order of being read out.

In the case where the sorting process is not carried out, the
index images are arranged as shown in FIG. 16. FIGS. 17
through 20 show the index images after the sorting process.

Referring to FIG. 17, the index images of the normal
images that are included in the frames, namely, the images
2DI(1) and 2D1 (2) are arranged on the upper part of the paper
100, and the index images showing the stereo images that are
included in the frames, namely, the images 3DI (1) and 3DI
(2) are arranged below the images 2DI (1) and 2DI (2). There-
fore, the user is able to readily distinguish the index images
showing the stereo images from those of the normal images,
judging from the difference in the printout form. With this
printout form, the index images showing the normal images
are arranged on the upper part of the paper 100 and the index
images showing the stereo images are arranged on the lower
part of the paper 100.

Referring to FIG. 18, the index images showing the stereo
images are respectively composed of one of the left-eye and
right-eye images, namely, the images 3DI' (1) and 3DI' (2)
and the character string “3D”. In the above-mentioned case,
the user is able to readily distinguish the index images show-
ing the stereo images from those showing the normal images
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that are arranged on the paper 100, judging from the differ-
ence in the arranged area and the absence or the presence of
the character string “3D”.

Referring to FIG. 19, template frame images for the stereo
images 53 are larger than those for the normal images 51 (see
S33 and S34 in FIG. 7). Thus, the index images showing the
stereo images are larger than those showing the normal
images. In the above-mentioned case, the user is able to
readily distinguish the index images showing the stereo
images from those showing the normal images that are
arranged on the paper 100, judging from the difference in the
arranged area and the difference in size between the index
images. There are two image output forms; the first image
output form and the second image output form.

Referring to FIG. 20, an arrangement width W of the index
images showing the normal images that are arranged on the
upper part of the paper 100 is identical to another arrangement
width W of the index images showing the stereo images that
are arranged on the lower part of the paper 100. The above-
mentioned output form can be realized by the layout rule that
is employed in the page layout process, as shown in FIG. 7. In
the above-mentioned case, even if the size of the index image
showing the normal image, namely, the size of the template
frame 51 is different from that of the index image showing the
stereo image, namely, the size of the template frame 53, the
arrangement width W is identical, and are equally justified on
both sides. Thus, the index images showing the normal
images and those showing the stereo images are arranged on
the paper 100 so as to make a good show.

The printer 20 equipped with the processing unit 21 that
executes the above-mentioned process performs printing
operation, according to a procedure shown in FIG. 21.

The printing unit 23 prints out the index images with the
use of the print data that has been created according to the
above-mentioned process (S50). The user, who has watched
the paper on which the index images are printed, operates the
operating unit 22 and inputs the file number of the printed
index images such as DSC001 through DSC004 so as to print
out the images, with reference to FIG. 22A. Then, the pro-
cessing unit 21 sends the image data that is designated by the
file number of the image to the printing unit 23. Thus, refer-
ring to FIG. 22B, the printing unit 23 prints out the image of
the designated image file, which may be the normal image or
the stereo image (S70).

In the case where the printed stereo image is viewed ste-
reoscopically, the user’s eyestrain depends on the intensity
levelin stereoscopy. It is possible to learn the intensity level of
the stereo image to be printed out before printout, as will
described below.

In step S33 in FIG. 7, the template for the stereo image
includes an additional image. The additional image corre-
sponds to the intensity level of the stereo image that can be
obtained from the Exif tag information. Referring to FI1G. 23,
for instance, the above-mentioned template includes at least
one X-mark according to the intensity level in stereoscopy. In
the above-mentioned case, the index images showing the
stereo images such as the images 3DI' (1) and 3DI' (2) respec-
tively include the number of the X-marks according to the
intensity level in stereoscopy when the index images are
printed out.

In addition, the above-mentioned template includes the
frame images having different colored frame according to the
intensity level in stereoscopy. For instance, referring to FIG.
25, the frame images of “white”, “blue”, “yellow”, and “red”
are prepared for the templates for the stereo images. The
colors correspond to the intensity level in stereoscopy. In the
above-mentioned case, referring to FIG. 26, the index images
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showing the stereo images respectively include one of the
left-eye and right-eye images, namely, the images 3DI' (1)
and 3DI' (2) are included inside the colored frames that cor-
respond to the intensity level in stereoscopy, when the index
images are printed out.

The user is able to learn the intensity level in stereoscopy of
the stereo image before printout, because the index image
showing the stereo image includes the additional image
showing the intensity level in stereoscopy, when the index
image is printed out.

The processing unit 21 is included in the printer 20. How-
ever, the processing unit 21 may be included in the digital
camera 10 or another computer terminal such as a personal
computer.

In the case where the normal image and the stereo image
are displayed on a display screen of a computer terminal or on
a display screen of the digital camera 10, the above-men-
tioned procedures may be performed.

The image output control apparatus in accordance with the
present invention has the useful effects when outputting on a
display device or a printer so as to readily distinguish the
normal image from the stereo image at a glance. Further, the
image output control apparatus is useful in that both the stereo
image and the normal image may be output on a display
device or a printer.

In one aspect of the present invention, an image output
control apparatus for outputting images from an output unit
includes an image type determining unit that determines
whether an image to be output is a stereo image or a normal
image, the stereo image being composed of a pair of a left-eye
image and a right-eye image, and an output form control unit
that controls an image output form to distinguish a first image
output form from a second image output form, the first image
output form being used for outputting the image determined
to be the stereo image, and the second image output form
being used for outputting the image determined to be the
normal image. With the above-mentioned configuration, mul-
tiple images are output in the first image output form, if the
images are determined to be the stereo images, and multiple
images are output in the second image output form, if the
images are determined to be the normal images.

In the image output control apparatus in the above-men-
tioned aspect, the image type determining unit may determine
whether the image to be output is the stereo image or the
normal image, based on tag information included in a file of
the image to be output. Thus, it is possible to distinguish the
stereo images to be output from the normal images to be
output with the tag information.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, according to an absence
or presence of an additional image to the image. The above-
mentioned additional image may be a character, a drawing, or
another type of image. With the above-mentioned configura-
tion, any one of the stereo image and the normal image is
output from the output unit, in the output form having the
additional image. The output form may be the first output
form or the second output form. Judging from the absence or
the presence of the additional image, it is possible to distin-
guish the stereo image from the normal image that are output
from the output unit. The additional image may be a character,
a drawing, or another type of image.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, by adding an additional
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image to the first image output form. Thus, the image that has
been determined to be the stereo image is output from the
output unit in the first output form. The image that has been
determined to be the normal image is output from the output
unit in the second output form.

In the image output control apparatus in the above-men-
tioned aspect, the first image output form may include infor-
mation that indicates an intensity level of stereoscopic view-
ing of the stereo image. Thus, the image that has been
determined to be the stereo image is output from the output
unit in the first output form including the additional image of
the intensity level in stereoscopy. It is possible to understand
that the intensity level of stereoscopy of the image output
from the output unit.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, by adding different addi-
tional images to the stereo image and the normal image. With
the above-mentioned configuration, the image that has been
determined to be the stereo image is output from the output
unit in the first output form with the additional image. The
image that has been determined to be the normal image is
output from the output unit in the second output form with
another additional image.

In the image output control apparatus in the above-men-
tioned aspect, preferably, the different additional images
include frame images. Thus, the image that has been deter-
mined to be the stereo image is output from the output unit in
the first output form with the frame image. The image thathas
been determined to be the normal image is output from the
output unit in the second output form with another frame
image.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, by adding different frame
images to the stereo image and the normal image. Thus, the
image that has been determined to be the stereo image is
output from the output unit in the first output form with the
colored frame image. The image that has been determined to
be the normal image is output from the output unit in the
second output form with another colored frame image.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may distinguish
the first image output form from the second image output
form, based on a size of the images to be output. Thus, the
image that has been determined to be the stereo image is
output from the output unit in the first output form of a certain
size. The image that has been determined to be the normal
image is output from the output unit in the second output form
of another size. It is possible to distinguish the stereo image
from the normal image from the output size.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, by enlarging the size of
the stereo image to be larger than the normal image. Thus, the
image that has been determined to be the stereo image is
output from the output unit in the first output form of a certain
size. The image that has been determined to be the normal
image is output from the output unit in the second output form
larger than the first form. Itis possible to distinguish the stereo
image from the normal image from the output size. Here, the
stereo images are larger than the normal images.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
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image output form to distinguish the first image output form
from the second image output form, by differentiating output
areas of the images in a single page. Thus, the image that has
been determined to be the stereo image is output from the
output unit in the first output form that outputs on a given
output area in a single page. The image that has been deter-
mined to be the normal image is output from the output unit in
the second output form that outputs on another output area in
the single page. It is possible to distinguish the stereo image
from the normal image from the output area in the single page.

In the image output control apparatus in the above-men-
tioned aspect, preferably, the first image output form has an
arrangement of the stereo image in a first output area in the
single page, the second image output form has an arrange-
ment of the normal image in a second output area in the single
page, and the arrangement of the stereo image in the first
output area has a width equal to that of the arrangement of the
normal image in the second output area. Thus, the image that
has been determined to be the stereo image is output from the
output unit in the first output form that has a given width. The
image that has been determined to be the normal image is
output from the output unit in the second output form that has
the same with as that of the first output form. It is possible to
arrange the stereo image and the normal image so as to make
a good view.

In the image output control apparatus in the above-men-
tioned aspect, the output form control unit may control the
image output form to distinguish the first image output form
from the second image output form, by differentiating output
pages of the images. Thus, the image that has been deter-
mined to be the stereo image is output from the output unit in
the first output form that outputs on a page. The image that has
been determined to be the normal image is output from the
output unit in the second output form that outputs on another
page. It is possible to distinguish the stereo image from the
normal image from the output page.

In the image output control apparatus in the above-men-
tioned aspect, preferably, the image output control apparatus
further includes an image separation unit that separates the
stereo image into the left-eye image and the right-eye image,
and any one of the left-eye image and the right-eye image is
output from the output unit in the first image output form.
Thus, the image that has been determined to be the stereo
image is output from the output unit in the first output form
that outputs any one of the right-eye or the left-eye images.
The first output form is different from the second output form,
and it is possible to distinguish the stereo image from the
normal image.

In the image output control apparatus in the above-men-
tioned aspect, preferably, the image output control apparatus
further includes a separation determining unit that determines
whether the stereo image should be separated into the left-eye
image and the right-eye image, and the image separation unit
separates the stereo image into the left-eye image and the
right-eye image, when the stereo image is determined to be
separated into the left-eye image and the right-eye image.
With the above-mentioned configuration, it is possible to
choose any one of the left-eye and the right-eye images are
output or a pair of the left-eye and the right-eye images are
output, according to the separation determining criteria.

In another aspect of the present invention, an image output
control method for outputting images from an output unit
includes the steps of determining an image type that deter-
mines whether an image is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye image
and a right-eye image, and distinguishing a first image output
form from a second image output form, the first image output
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form being used for outputting the image that the image type
determining unit has determined to be the stereo image, and
the second image output form being used for outputting the
image that the image type determining unit has determined to
be the normal image.

In another aspect of the present invention, a storage
medium readable by a computer to execute a process of
outputting images from an output unit on a computer, the
function of the storage medium includes the steps of deter-
mining whether a type of an image is a stereo image or a
normal image, the stereo image being composed of a pair of
a left-eye image and a right-eye image, and controlling an
image output form to distinguish a first image output form
from a second image output form, the first image output form
being used for outputting the image that has been determined
as the stereo image, and the second image output form being
used for outputting the image that has been determined as the
normal image.

In another aspect of the present invention, a printer device
includes a printing unit, and an image output control appara-
tus that outputs images from the printing unit, and the image
output control apparatus for outputting images from an output
unit includes an image type determining unit that determines
whether an image to be output is a stereo image or a normal
image, the stereo image being composed of a pair of a left-eye
image and a right-eye image, and an output form control unit
that controls an image output form to distinguish a first image
output form from a second image output form, the first image
output form being used for outputting the image determined
to be the stereo image, and the second image output form
being used for outputting the image determined to be the
normal image.

Although a few preferred embodiments of the present
invention have been shown and described, it would be appre-
ciated by those skilled in the art that changes may be made in
these embodiments without departing from the principles and
spirit of the invention, the scope of which is defined in the
claims and their equivalents.

The entire disclosure of Japanese Patent Application No.
2004-130409 filed on Apr. 26, 2004 including specification,
claims, drawings, and abstract is incorporated herein by ref-
erence in its entirety.

What is claimed is:

1. Animage output control apparatus for outputting images
comprising:

an image type determining unit that determines whether an

image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and

an output form controller that controls an image output

form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,

wherein the output form controller controls the image out-

put form to distinguish the first image output form from
the second image output form, by adding different addi-
tional images to the stereo image and the normal image.

2. The image output control apparatus as claimed in claim
1, wherein the different additional images include frame
images.

3. Animage output control apparatus for outputting images
comprising:



US 7,570,385 B2

13

an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and
an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,
wherein the output form controller controls the image out-
put form to distinguish the first image output form from
the second image output form, by adding different frame
images to the stereo image and the normal image.
4. An image output control apparatus for outputting images
comprising:
an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and
an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,
wherein the output form controller distinguishes the first
image output form from the second image output form,
based on a size of the images to be output.
5. The image output control apparatus as claimed in claim
4, wherein the output form controller controls the image
output form to distinguish the first image output form from
the second image output form, by enlarging the size of the
stereo image to be larger than the normal image.
6. An image output control apparatus for outputting images
comprising:
an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and
an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,
wherein the output form controller controls the image out-
put form to distinguish the first image output form from
the second image output form, by differentiating output
areas of the images in a single page.
7. An image output control apparatus for outputting images
comprising:
an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and
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an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,

wherein:

the first image output form has an arrangement of the stereo

image in a first output area in the single page;

the second image output form has an arrangement of the

normal image in a second output area in the single page;
and

the arrangement of the stereo image in the first output area

has a width equal to that of the arrangement of the
normal image in the second output area.

8. Animage output control apparatus for outputting images
comprising:

an image type determining unit that determines whether an

image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;
and

an output form controller that controls an image output

form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit,

wherein the output form controller controls the image out-

put form to distinguish the first image output form from
the second image output form, by differentiating output
pages of the images.
9. Animage output control apparatus for outputting images
comprising:
an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;

an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit and;

an image separation unit that separates the stereo image

into the left-eye image and the right-eye image,
wherein:

any one of the left-eye image and the right-eye image is

output in the first image output form.

10. The image output control apparatus as claimed in claim
9, further comprising a separation determining unit that deter-
mines whether the stereo image should be separated into the
left-eye image and the right-eye image,

wherein:

the image separation unit separates the stereo image into

the left-eye image and the right-eye image, when the
stereo image is determined to be separated into the left-
eye image and the right-eye image.

11. An image output control method for outputting images
comprising:

determining an image type that determines whether an

image is a stereo image or a normal image, the stereo
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image being composed of a pair of a left-eye image and
a right-eye image, and the normal image being com-
posed of a single, two-dimensional image;
selecting an image output form from a first image output
form and a second image output form, the first image
output form being used for outputting the stereo image,
and the second image output form being used for out-
putting the normal image, according to the determina-
tion of the image type determining unit; and

outputting images having the controlled image output form
from a printing unit.

12. A storage medium readable by a computer to execute a
process of outputting images from an output unit on a com-
puter, the function of the storage medium comprising:

determining whether a type of an image is a stereo image or

a normal image, the stereo image being composed of a
pair of a left-eye image and a right-eye image, and the
normal image being composed of a single, two-dimen-
sional image;

controlling an image output form selected at least from a

first image output form and a second image output form,
the first image output form being used for outputting the
stereo image, and the second image output form being
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used for outputting the normal image, according to the
determination of the image type determining unit; and

outputting images having the controlled image output form
from a printing unit.

13. A printer device comprising:

a printing unit;

an image type determining unit that determines whether an
image to be output is a stereo image or a normal image,
the stereo image being composed of a pair of a left-eye
image and a right-eye image, and the normal image
being composed of a single, two-dimensional image;

an output form controller that controls an image output
form selected at least from a first image output form and
a second image output form, the first image output form
being used for outputting the stereo image, and the sec-
ond image output form being used for outputting the
normal image, according to the determination of the
image type determining unit; and

an image output controller that outputs images having the
image output form controlled by the output form con-
troller from the printing unit.
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